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1. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments ): 

Description, pages: 

1-3,7-14 as originally filed 

4-6.6a with telefax of 23/02/2000 

Claims, No.: 

1 -31 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Yes: 


Claims 


7-31 




No: 


Claims 


1-6 


Inventive step (IS) 


Yes: 


Claims 


7-31 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-31 




No: 


Claims 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1) Concerning point V: 

1.1) D2 discloses bituminous compositions comprising a dewatered lignin 
containing spent alkaline pulping liquor. 

The arguments of the Applicant that in D2 this component is not "stably" dispersed in 
the bitumen cannot be presently be accepted, since it is unclear what is exactly meant 
by the wording "stably dispersed". In that respect , it should also be noted that the tests 
used for checking the "stability" of the compositions according to the present 
application show that a separation of the components occurs ( see for example table 3, 
compositions AC-B-19, AC-B-23, AC-B-20) . 

1.2) The arguments of the Applicant stating that D2 does refer to "black liquor" 
can only be relevant provided the chemical composition of the dewatered "black liquor" 
( see present claim 6) is different from the composition of the dewatered spent alkaline 
pulping liquor according to D2. 

1.3) Furthermore unclear wordings ( stably dispersed, black liquor) cannot be 
used to distinguish the claimed subject-matter from the prior art. 

1 .4) Thus, D2 is presently considered as a novelty destroying document for the 
subject-matter of present claims 1-6. (Art. 33(2)). 

1.5) The subject-matter of present claims 8 to 31 is presently considered as novel 
and inventive, since there is no indication in the cited documents that bituminous 
compositions showing an acceptable storage stability ( low tendency to phase 
separation) can be obtained by the claimed processes. (Art. 33(2) and 33(3)). 



2) Concerning point VIII: 

2.1) According to the Applicant the wording "stably dispersed" has a limiting 
function. The mention of this property in the claims without indicating the method and 
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criteria according to which the dewatered pulping liquor is considered as "stably 
dispersed" in the claimed compositions, renders the claims 1-6 unclear. (Art. 6). 

2.2) It is unclear which is the difference of subject-matter between independent 
claim 16 and present claim 12 ( dependent on claim 7), since the process steps of 
independent 16 exactly correspond to the process steps of the combination of claim 12 
with claim 7 on which it depends. The same applies for claims 17 and 13. (Art 6). 

2.3) The wordings "substantially" , "about", "elevated temperature" are vague and 
render unclear the claims in which they occur. (Art. 6). 

2.4) The wording "black liquor" is vague and does clearly define the matter for 
which protection is sought. This renders the claims in which this wording occurs 
unclear. (Art. 6). 
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procedure involves essentially two steps. in the first 
step, the black liquor is converted from its aqueous 
colloidal system to an anhydrous colloidal dispersion m 
a lubricating oil medium m which a surfactant, which 
may be an anionic surfactant, sucn as DDB3A 
{ dodecylbenzene sulfuric acid;, is used to promote the 
prevision of the anhydrous colloidal dispersion. The 
process may re effected under low shear conditions. 

The anhydrous colloidal dispersion of lignin m oil 
may be mixed, in a second step, with asphalt bitumen, 
producing a unique combination, which is a novel 
bituminous composition . 

In another embodiment of the invention, the 
procedure again involves essentially two steps. First, 
bitumen is treated with an inorganic acid, such as 
sulfuric acio, at elevated temperature to provide an 
acid-treated bitumen. The black alkaline liquor is then 
added slowly to the acid-treated bitumen under agitation 
for de-watermg the clack liquor at a controlled rate to 
form a stable, substantially anhydrous, colloidal 
dispersion of lignin in tne bitumen, also to provide a 
nove 1 fc 1 1 ummous compos i 1 1 on . 

DETAILED DESCRIPTION OF THE INVENTION 

Referring first to the first embodiment of the 
invention, a luDricatmg oil is mixed with black liquor 
at temperatures below the water boiling point. A 
surfactant, which may he DDBSA ( dodecy lbenzene sulfuric 
acid), is selected to be added to the mixture to 
facilitate the colloidal dispersion of black liquor in 
the lubricating oil while de-watering is gradually 
carried out at an elevated temperature. The resulting 
cream-like paste product is miscible with hot liquid 
asphalt at any ratio to form a novel bituminous 
composition . 

The lubricating oil used in the first embodiment of 
the invention may be a re-refined waste motor oil or 
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other convenient petroleum-based oil. Contaminants of 
waste motor oil, such as dirt, lead, arsenic ana ether 
harmful metals and chemicals, are removed from the waste 
motor oil to produce a clean base lubricating cil by the 
1 re-refining process. 

The lubricating oil may be a selected fraction of 
refined mineral oil used for lubrication of moving 
surfaces. Such fraction may range in consistency from 
thin liquid to grease-like substances. Usually, 

10 lubricating oils contain small amounts of additives to 
impart special properties, such as viscosity index and 
det ergency . 

The surfactant or dispersing agent used in the 
process may typically be dodecy ibenzene sulfuric acid 

11 (DDBSA), although other anionic surfactants may be 
employed, if desired, such as fatty acid, linear alkyl 
sulfonates having 10 or more carbon atoms in the chain . 
■j DBS A is benzene with dodecene . and the resulting 
oo dec y ibenzene is sulfonated . DDBSA may be neutralize j 

10 with caustic soda from the alkaline black liquor or 

otner convenient source to promote the detergency of the 
lubricating oil and to reduce surface tension in the 
mixture. 

However, a surfactant need not always be necessary, 
1~ if the lubricating oil employed has a detergency hign 

enough to ensure that a colloidal dispersion of the 
solid residue from the black liquor is achieved in the 
lubricating oil medium. 

The lignin-oil dispersion produced by either of 
30 these procedures may be smoothly blended with bitumen to 

provide the desired 1 ignin-asphalt composition. 

Referring now to the second embodiment of the 
invention, the bitumen first is treated with a strong 
mineral acid, such as sulfuric acid, at elevated 
25 temperature and then the alkaline black liquor is added 

to the treated bitumen at a controlled rate under 
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agitation tc effect de-watering of the black liquor to 
form a stable, substantially anhydrous, oolioidai 
dispersion in the bitumen. 

An inorganic acid is contacted with, Dr added to, 
5 one asphalt to form an acid treated asphalt. In general, 

t n e a c i a addition shifts the asphalt structure f r cm a 
s :1 to a gel, lowers the temperature susceptibility of 
tne asphalt and improves the stability of the additive 
dispersion in the treated asphalt. Since black liquor 
10 is an aqueous alkaline system, it is critical that tne 

acid not be added to the asphalt after addition of or 
with the black liquor. 

Preferably, the acid is added slowly to the asphalt 
to avoid foaming, which may occur if all the acid were 
15 aided at one time. The inorganic acid content of tne 

asphalt resulting from the acid treatment is not 
critical, but normally is in the range between about 0.2 
■and about 3.5 wt%. preferably between about 0 , 5 and, 
aoout 2.5 wt% of the asphalt. Although a wide variety 
20 if inorganic acids can be usea for treatment of the 

asphalt, the inorganic acid is preferably selected from 
tne group consisting of sulfuric acid, phosphoric acid, 
po I y-phc»sphor ic acid, phosphorous pentoxide, 

hydrochloric acid, and mixtures thereof. The sulfuric 
2 5 acid, phospnoric acid or poly-phosphoric acid are 

preferred inorganic acids, with the sulfuri: acid being 
particularly preferred. 

Following acid addition, the alkaline black liquor 
is then added slowly to the acid-treated bitumen at an 
elevated temperature, typically around 10C°C, under 
agitation for a certain period of time to permit de- 
watering of the black liquor to occur while the solids 
are incorporated into the bitumen. The temperature of 
the final composition next is increased above the 
coiling point of water, typically up to around 16'' 
until residual water is completely evaporated of: 
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2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

I H Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

Vltl S Certain observations on the international application 





Date of submission of the demand 
10/09/1999 


Date of completion of this report 
30 05 .2000 


Name and mailing address of the international 
preliminary examining authority: 
— European Patent Office 
AM D-80298 Munich 
Z^r' Tel +49 89 2399 - 0 Tx 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer x^*^Z^ 

Idez, C (( ^ ij 

Telephone No. +49 89 2399 8665 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CA99/001 55 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as 'originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-3,7-14 as originally filed 

4-6, 6a with telefax of 23/02/2000 

Claims, No.: 

1-31 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Yes: 


Claims 


7-31 




No: 


Claims 


1-6 


Inventive step (IS) 


Yes: 


Claims 


7-31 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-31 




No: 


Claims 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1) Concerning point V: 

1.1) D2 discloses bituminous compositions comprising a dewatered lignin 
containing spent alkaline pulping liquor. 

The arguments of the Applicant that in D2 this component is not "stably" dispersed in 
the bitumen cannot be presently be accepted, since it is unclear what is exactly meant 
by the wording "stably dispersed". In that respect , it should also be noted that the tests 
used for checking the "stability" of the compositions according to the present 
application show that a separation of the components occurs ( see for example table 3, 
compositions AC-B-19, AC-B-23, AC-B-20) . 

1.2) The arguments of the Applicant stating that D2 does refer to "black liquor" 
can only be relevant provided the chemical composition of the dewatered "black liquor" 
( see present claim 6) is different from the composition of the dewatered spent alkaline 
pulping liquor according to D2. 

1.3) Furthermore unclear wordings ( stably dispersed, black liquor) cannot be 
used to distinguish the claimed subject-matter from the prior art. 

1.4) Thus, D2 is presently considered as a novelty destroying document for the 
subject-matter of present claims 1-6. (Art. 33(2)). 

1.5) The subject-matter of present claims 8 to 31 is presently considered as novel 
and inventive, since there is no indication in the cited documents that bituminous 
compositions showing an acceptable storage stability ( low tendency to phase 
separation) can be obtained by the claimed processes. (Art. 33(2) and 33(3)). 



2) Concerning point VIII: 



2.1) According to the Applicant the wording "stably dispersed" has a limiting 
function. The mention of this property in the claims without indicating the method and 
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criteria according to which the dewatered pulping liquor is considered as "stably 
dispersed" in the claimed compositions, renders the claims 1-6 unclear. (Art. 6). 

2.2) It is unclear which is the difference of subject-matter between independent 
claim 16 and present claim 12 ( dependent on claim 7), since the process steps of 
independent 16 exactly correspond to the process steps of the combination of claim 12 
with claim 7 on which it depends. The same applies for claims 17 and 13. (Art 6). 

2.3) The wordings "substantially" , "about", "elevated temperature" are vague and 
render unclear the claims in which they occur. (Art. 6). 

2.4) The wording "black liquor" is vague and does clearly define the matter for 
which protection is sought. This renders the claims in which this wording occurs 
unclear. (Art. 6). 
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procedure involves essentially two steps. la the first 
step, the black liquor is converted from irs aqueous 
colloidal system to an anhydrous colloidal dispersion in 
a lubricating oil medium in which a surfactant, which 
5 may be an anionic surfactant, such as DDBSA 
(dodecylbenzene sulfuric acid) # is used to promote the 
provision of the anhydrous colloidal dispersion. The 
process may be effected under low shear conditions. 

The anhydrous colloidal dispersion of lignin in oil 
10 may be mixed, in a second step, with asphalt bitumen, 
producing a unique combination, which is a novel 
bituminous compos it ion . 

In another embodiment of the invention, the 
procedure again involves essentially two steps. First , 
15 bitumen is treated with an inorganic acid, such as 
sulfuric acid, at elevated temperature to provide an 
acid- treated bitumen. The black alkaline liquor is then 
added slowly to the acid-treated bitumen under agitation 
for de -watering the black liquor at a controlled rate to 

2 0 form a stable, substantially anhydrous, colloidal 

dispersion of lignin in the bitumen, also to provide a 
novel bxtuniinous composition. 

Accordingly, in another aspect of the present 
invention, there is provided a bituminous composition 
25 comprising bitumen, and dewatered lignin-containing 
spent alkaline pulping liquor dispersed therein. The 
dewatered spent alkaline pulping liquor may be present 
in an amount up to about 50 wt . % of the bitumen, 
preferably about 5 to about 25 wt . % of the bitumen. 

3 0 In such composition, the dewatered spent alkaline 

pulping liquor may comprise an anhydrous colloidal 
dispersion of lignin in a lubricating oil. The 
dewatered spent alkaline pulping liquor may comprise a 
stable, substantially anhydrous, colloidal dispersion of 
3 5 lignin in the bitumen. 



AMENDED SHEET 



23-02-2000 :tBa(r. Fram-SIM 




2- 0 



16 :G6 



4- 10595 1. 



! ' T-OBfe^p .06/08 CA 0099001 55 



5 



10 




IS 



20 



25 



30 



DETAILED DESCRIPTION QF THE INVENTION 

Referring first to the first: embodiment of the 
invention, a lubricating oil is mixed with black liquor 



surfactant:, which may be DDBSA {dodecylbenzene sulfuric 
acid) , is selected to be added to the mixture to 
facilitate the colloidal dispersion of black liquor in 
the lubricating oil while de -watering is gradually 
carried out at an elevated temperature. The dewarering 
may be effected by starting at an elevated temperature, 
which may be about 100° to about 1S0°C, preferably about 
110° to about 160 "C. me resulting cream-like pett^e 
product is miscible with hot liquid asphalt at any ratio 
to form a novel bituminous composition. 

The lubricating oil used in the first embodiment of 
the invention may be a re -refined waste motor oil or 
other convenient petroleum-baaed oil. Contaminants of 
waste motor oil, such as dirt , lead, arsenic and other 
harmful metals and chemicals, are removed from the waste 
motor oil to produce a clean base lubricating oil by the 
re-refining process. 

The lubricating oil may be a selected fraction of 
refined mineral oil used for lubrication of moving 
surfaces. Such fraction may range in consistency from 
thin liquid to grease-like substances . Usually, 
lubricating oils contain small amounts of additives to 
impart special properties, such as viscosity index and 
detergency . 

The surfactant or dispersing agent used in the 
process may typically be dodecylbenzene sulfuric acid 
IDD3SA) , although other anionic surfactants may be 
employed, if desired, such as fatty acid, linear alkyl 
sulfonates having 10 or more carbon atoms in the chain. 
DDBSA is benzene with dodecene, and the resulting 
dodecylbenzene is sulfonated. DDBSA may be neutralized 
with caustic soda from the alkaline black liquor or 



at temperatures below the water boiling point. 
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other convenient source to promote the detergency of the 
lubricating oil and to reduce surface nension in the 
mixture . 

However, a surfactant need not always be necessary, 
af the lubricating oil employed has a detergency high 
enough to ensure that a colloidal dispersion of the 
solid residue from the black liquor is achieved in the 
lubricating oil medium. 

The lianm-oil dispersion produced by either of 
these procedures may be smoothly blended with bitumen to 
provide the desired lignin- asphalt composition. The 
spent pulping liquor , which may be black liquor from a 
kraft pulp mill, may be present in an amount cf about 2 5 
to about 60 wt . % of the composition, preferably about 25 
to 4 0 wt.% of the composition. 

Referring now to the second embodiment of the 
invention, the bitumen first is treated with a strong 
mineral acid, such as sulfuric acid, at elevated 
temperature and then the alkaline black liquor is added 
to the treated bi tumen at a control led rat e under 
agitation to effect de^ watering of the black liquor to 
form a stable, substantially anhydrous, colloidal 
dispersion in the bitumen- The elevated temperature may 
be about 100° to about 1S0°C, preferably about 110 * to 
about 160 °C. The spent pulping liquor may be present in 
an amount of about 5 to about 50 wt . % of the 
composition, preferably about 10 to about 30 wt . % 

An inorganic acid is contacted with, or added to, 
the asphalt to form an acid treated asphalt. In general, 
the acid addition shifts the asphalt structure from a 
sol to a gel, lowers the temperature susceptibility of 
the asphalt and improves the stability of the additive 
dispersion in the treated asphalt- Since black liquor 
is an aqueous alkaline system, it is critical that the 
acid not be added to the asphalt after addition of or 
with the black liquor. 
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Preferably, the acid xs added slowly to the asphalt 
to avoid foaming, which may occur if all the acid were 
added at one time. The inorganic acid content of the 
asphalt resulting from the acid treatment: is not 
5 critical, bur normally is in the range between about 0.2 
and about 3.5 wt%, preferably between about o.S and 
about 2.5 wt% of the asphalt. Although a wide variety 
of inorganic acids can be used for treatment of the 
asphalt, the inorganic acid is preferably selected from 

10 the group consisring of sulfuric acid, phosphoric acid, 
poly -phosphoric acid, phosphorous pent oxide , 

hydrochloric acid, and mixtures thereof* The sulfuric 
aeid f phosphoric acid or poly-phosphoric acid are 
preferred inorganic acids, with the sulfuric acxd being 

15 particularly preferred. 

Following acid addition, the alkaline black liquor 
is then added slowly to the acid- treated bitumen at an 
elevated temperature , typically around 100°C, under 
agitation for a certain period c£ time to permit de- 

2 0 watering of the black liquor to occur while the solids 
are incorporated into the bitumen. The temperature of 
the final composition next is increased above the 
boiling point of water, typically up to around 1S0 C C 
until residual water is completely evaporated off to 
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